




その他のタイトル two-phase state of crystallite and grain
boundary in nanocrystalline gold stabilized by





















金ナノ結晶材（平均粒径(D)<数 10nm の結晶子集合体、以下 n-Au）の特異物性から、我々は結
晶粒界が “相”のように振舞うことで結晶子との二相共存状態にあると考えている。本研究で
は、n-Au の室温の格子定数が金多結晶材（D>数m 以上、以下 poly-Au）より約 0.05%小さい
ことに着目し、二相共存状態の発現機構について調べた。約 200K 付近で粒界擬弾性の増大率
や格子定数の温度変化率に変化が見られ、これらは焼鈍後の粒成長により消失し poly-Au 状態




We found that nanocrystalline gold (ultrafine polycrystalline with the mean grain size below a few tens 
nm, n-Au, hereafter) shows characteristic behaviors. We have proposed that a two-phase state with 
crystallite phase and surrounding grain boundary phase are in quasi-equilibrium. From the anelastic 
measurement, an increase in grain boundary anelasticity was found at around 200 K. The x-ray 
diffraction measurement showed that the lattice constant at room temperature was smaller by about 
0.05% from that of the conventional polycrystalline gold (poly-Au) and the temperature change of the 
lattice constant became slightly moderate at around 200 K. These properties were recovered to those of 
poly-Au after grain growth by annealing. It is indicated that the state of the grain boundaries of n-Au is 
different from that of poly-Au and the lattice contraction play an important role on the quasi-equilibrium 
of two-phase state. 
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間隔 d(111)が 200K から室温において
poly-Au の線膨張率の約 2.2 倍でより大きく



















ら GD n-Au の室温での原子空孔型欠陥濃度












































































































         cool  warm   0   D (nm)
d(111)      0.99     23 
                        -      27  
a          0.995    33   
            0.997    35
            0.98     30

































る傾向が示唆された(Tanimoto et. al, Sol. State 
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図３ GD n-Au の(a)共振周波数 f （f 2 ∝ 動的
弾性率）及び(b)内部摩擦 Q -1 poly-Au にの焼鈍
変化。 
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